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Disebabkan oleh pertambahan jumlah kenderaan dan trafik, prestasi pada rekabentuk 
turapan akan dipengaruhi sepanjang hayat. Maka, pengubahsuaian pada campuran 
turapan ialah satu cara yang boleh memperbaiki prestasi rekabentuk turapan. Secara 
tahunan, berjuta-juta tan sisa buangan tempatan dihasilkan dan berberapa peratusan 
sisa buangan tempatan ini mempunyai ciri-ciri baik yang boleh dianggap sesuai 
untuk pelbagai jenis permohonan mampan. Antara sisa buangan tempatan ini, tulang 
ayam secara saintifik dipanggil Gallus gallus domesticus dan kerang secara saintifik 
dipanggil Andara granosa sering dibuang setelah daging dan isinya diambil. 
Lantarannya, kajian ini dijalankan bagi menyiasat kesan tulang ayam dan kulit 
kerang sebagai bahan isi dalam campuran asfalt panas. Sam pel disediakan untuk 
lapisan haus 14 mm saiz agregat maksimum nominal (AC14) dengan kandungan 
asfaIt meliputi 4% hingga 6.0% untuk kedua-dua campuran. Kulit kerang dan tulang 
ayam digunakan untuk menggantikan simen Portland biasa (OPC) yang bertindak 
sebagai sampel kawalan. Ujian MarshaH dijalankan pada setiap sampel bagi 
..,. 
menentukan kestabilan, aliran, ketumpatan, lompang dalam campuran (VTM), 
lompang dalam agregat mineral (VMA) dan lompamg dipenuhi asfalt (VF A) dan 
dibandingkan dengan spesifikasi dari JKR dan sampel kawalan. Keputusan 
menunjukkan campuran asphalt panas yang diubahsuai dengan kulit kerang 
mempunyai nilai aliran, kestabilan dan ketegaran yang tinggi daripada sampel 
kawalan. Maka, kulit kerang dapat dipertimbangkan sebagai bahan alternatif pada 




Due to the increasing number of vehicles and traffic volume, the performance on 
pavement design can be affected over a lifetime. Thus, modification on the pavement 
mixture is a way that can improve the performance of the bituminous pavement. 
Yearly, millions of tons of domestic wastes are produced and considerable 
percentages of these domestic wastes have desirable properties that can be 
considered suitable for a variety of sustainable application. Among these domestic 
wastes, chicken bones scientifically called Gallus gallus domesticus and blood 
cockle shells scientifically called Andara granosa were often thrown away after 
removing the flesh and mussels. Therefore, this study was conducted to investigate 
the effect of chicken bones and blood cockle shells as filler material in hot mix 
asphalt (HMA). Samples were prepared for wearing course of 14 mm nominal 
maximum aggregate size (AC14) with asphalt content ranging from 4% to 6.0% for 
both mixtures. Blood cockle shells and chicken bones were used to replace Ordinary 
Portland Cement (OPC) which is prepared as a control sample. Marshall Test was 
conducted on each sample to de ermine the stability, flow, density, voids in total mix 
(VTM), voids in mineral aggregate (VMA) and voids filled with asphalt (VF A) and 
was compared with lKR specification and control sample. The results showed 
modified HMA with blood cockle shells have high flow, stability and stiffness 
properties than the control sample. Hence, the blood cockle shells can be considered 
as an alternative filler material in the future for pavement design. 
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Globalization in today's world of which road network plays an important 
and fundamental role, is vital to enhance the nation's competitiveness and maintain a 
boundary over its competitions. Road plays an important role in our daily lives as it 
enables people and goods to travel from a place to another. In Malaysia, the road 
network structure the bloodline of the country's economic activities carrying about 
96 percent of transported goods and passengers (JKR, 2006). Currently, there are 
about 99,494 kilometers of road in Malaysia, 80 percent of which are paved (iRAP, 
2009). 
In Malaysia, the main roads are normally designed to a ten-year period (JKR, 
2006). However some roads reached the terminal end of their service life earlier than 
the designed period due to unprecedented growth in traffic volume and 
environmental condition. High quality hot mix asphalt (HMA) must provide stable, 
safe, and durable road surface. The properties of HMA depend on the quality of its 
components, asphalt binder and aggregates, the construction process, and the mix 
design proportions. The amount of voids in a HMA mixture is probably the single 
most important factor that affects performance of the mixture throughout the Efe of 
the pavement (Roberts et a!., 1996). Peterson (1982) stated that the desired air void 
content for initial in-place voids for dense graded mixtures should not be higher than 
approximately 8 percent and should never less than approximately 3 percent during 
the life of the pavement. 
The research on modifying asphalt mixes is not new. Furthermore, there have 
been numerous efforts to modify asphalt mixes in order to obtain a better 
performance and quality of HMA. There were a lot of researches been done to 
determine other waste product such as crumb rubber, steel slag, plastic bottles and fly 
ash as a tiller in asphalt mixes. In this research, waste product of chicken bones and 
blood cockle shells wiU be used. Hence, there is a need to conduct a detailed study 
on the performance of Malaysian HMA using chicken bones and blood cockle shells 
as an alternative filler. It is expected that this practice will not only have 
environmental significance in recycling waste material, but it also has a potential to 
be cost effective and may further enhance performance of new flexible pavements as 
compared to conventional HMA. 
1.2 Problem statement 
HMA mixtures consist of three components which are mineral aggregates, 
asphalt binder and air voids . Air void distribution in HMA is a vital characteristic of 
the internal structure that influences moisture damage. Air void distribution is 
dependent on compaction effort, compaction method, temperature, aggregate 
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gradation and aggregate shape characteristics (Tashman et aI., 2002). Most mIX 
design consists of 3 - 5 percent air void. HMA with less than 3 percent of air void 
will cause instability to the strength of the mixture and when the air voids in the 
mixture is greater than 8 percent by volume, they may allow water to easily penetrate 
the HMA and cause moisture damage. 
HMA mixes are bonded together by cohesive forces within the asphalt binder 
and adhesive forces between the asphalt binder and aggregates. Moisture penetrates 
the asphalt mix layer in the pavement by permeation of rainwater, rise of 
underground water, and/or absorption and adsorption of water vapor. The surface 
energy of water is much greater than the surface energy of the most common types of 
asphalt binders used for roadway construction, and thus when water is present at the 
interface of the asphalt binder and the aggregate it tends to replace the asphalt binder, 
creating a bond failure commonly called stripping (Bhasin et aI., 2006). 
Development of modified asphalt mixes has been explored over the past few 
decades in order to improve the performance of pavements mixes. The most common 
method used is to add filler material such as ordinary Portland cement (OPC) and 
..,. 
hydrated lime which may be effective to improve the adhesion between bitumen 
binder and aggregates, thus reducing the stripping problem. Besides that, others 
study on filler material have been conducted on waste materials and by-products 
such as crumb rubber, plastic bottles, glass, steel slag and palm oil fibre. 
Millions of tons of industrial by-products are produced each year and 
considerable percentages of these by-products have desirable properties that make 
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them suitable for a variety of beneticial use applications. In this research, studies 
were conducted on waste materials from household wastes. The limitation of this 
research is to use chicken bones and blood cockle shells as filler material in 
pavement mix design. The focuses is on determining the optimum mix of chicken 
bones and blood cockle shells as filler material in modified HMA compare to the 
conventional HMA. 
1.3 Aim of study 
The aim of this study was to tind the optimum mix of modified hot mix 
asphalt that use AC 14 aggregate mix and filler material of chicken bones and blood 
cockle shells as well as to reduce the percentage of void in our Malaysia pavement 
mix design. 
1.4 Objectives of study 
The purpose of this study was to investigate the effect of chicken bones and 
blood cockle shells as filler material in hot mix asphalt. In order to achieve this, 
research would be done on the following objectives: 
• 	 To determine the potential of using chicken bones and blood cockle shells as 
an alternative filler material in the mix design 
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• 	 To evaluate the performance of Marshall properties on the modified chicken 
bones and blood cockle shells hot mix asphalt 
• 	 To compare the modified chicken bones and blood cockle shells hot mix 
asphalt with the conventional hot mix asphalt 
• 	 To identify the optimum mix of modified chicken bones and blood cockle 
shells hot mix asphalt 
1.5 Scope of study 
The scope of this study focused on the effect of utilizing pounded chicken 
bones and blood cockle shells as filler material in pavement mix design. The material 
used was HMA of nominal maximum size of aggregates of 14 mm (AC14). The 
mixture of HMA was prepared accordance to the specification by JKR standards. 
There will be 30 samples compacted with 50 blows and 30 samples compacted with 
70 blows on each side respectively. 
Marshall characteristics such as stability, flow, density, voids in total mix 
(VTM), voids in the mineral aggregate (VMA), and voids filled with binder (VFB) 
were determined to evaluate the performance of modified Marshall method applied. 
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1.6 Importance of study 
The importance of this study was to produce an optimum mix of HMA to 
improve the quality and compatibility of our roads that can improve its service life. 
Other than that, the optimum mix must have sufficient void or air spaces in the 
compacted mixture to allow a slight additional amount of added compaction by the 
repeated loading of traffic. The air void will prevent asphalt bleeding or loss of 
mixture stability. The volume of air voids should not be so large to allow excessive 
oxidation or moisture damage of the mixture 
In this study, chicken bones and blood cockle shells were used as filler 
material in HMA. Chicken bones and blood cockk shells can be found easily in 
every household and in the food industries. Based on findings if it is found beneficial, 
it could be proposed that chicken bones and blood cockle shells should be taken into 
consideration for further studies in the future in order to provide pavement with 
better durability and strength. Also it could be an alternative material for pavement 
construction in order to reduce cost in term of material selection by recycling waste 
by-products. In others word, it will give new generation an inspiration to fully utilize 
waste materials and by-product in producing other good products. 
1.7 Outline of study 
Chapter one introduces the basic knowledge on hot mix asphalt and the 
development of modified asphalt mixes. Then, it will introduce the filler material of 
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blood cockle shells and chicken bones that are used in this study. The scope and 
importance of study will be further discussed as well as the aim and objectives. 
Chapter two provides information on hot mix asphalt and other waste 
materials used in pavement design done by other researchers. In addition, this 
chapter will also discuss on the properties of blood cockle shells and chicken bones 
as well as the design method used in pavement design. 
Chapter three describes the method used to carry out the modified hot mix 
asphalt. On the other hand, a comparative study between the modified hot mix 
asphalt and conventional hot mix asphalt will be carried out. 
Chapter four discussed the data collection and result analysis from the test. 
The result will be analyzed and present in graph and table format to give a clear view. 
Chapter five further discusses on the results obtained. Lastly, Chapter six concludes 
the used of the filler material in hot mix asphalt and recommendation for future study 
is suggested. 
7 

